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To all whois ib nay concern: 

Be it known that I, Tomas A. Epison, of 
Menlo Park, in the county of Middlesex and 
State of New Jersey, have invented a new and 
useful Improvement in Systems of Electrical 
Distribution, (Case No. 590,) of which the fol- 
lowing is a specification. 

The object of this invention is to protect 
electrical generators and the translating de- 
vices connected therewith from being injured 
by lightning conveyed to them by the metallic 
conductors which extend from them. 

In my application No. 589 (Serial No. . 
108,559) is shown an arrangement for this | 
purpose, consisting of connections of high re- 
sistance extending from the two or more me- 
tallic conductors leading from the generator 
or generators to the earth, which connections 
do not materially detract from the current 
passing to the translating devices of the sys- 
tem, but act to convey the discharges to the 
earth ifcither of the metallic conductors should 
be struck by lightning. The especialobject I 
now have in view is to allow the closed ground- 
circuits to be of very high resistance without 
impairing the degree of protection afforded. 
To accomplish this, I provide ground-conduct- 
ors of very high resistance and devices in- 
cluded in such conductors, which, on the pas- 
sage of an abnormal current, such as a light- | 
ning-discharge, cause the closing of low-re- 
sistance conductors, which convey the light- | 
ning totheearth. Asintheapplication above | 
referred to, one set of ground-connections is 
made from each of the two or more metallic 
conductors which extend from the source of 
energy. 

My invention is illustrated in the annexed 
drawings, in which Figure 1 is a,diagram illus- 
trating the application of my invention to an | 
ordinary multiple-are system of electrical clis- | 
tribution, and Fig. 2 a diagram showing it in | 
connection with a compensating or three-wire | 
system. 

Referring to Fig. 1, A is a dynamo-electric 
machine, and 1.2 are main conductors extend- 
ing therefrom and supplying lamps, motors, 
or other translating devices @ a, connected in 
multiple are. From each main conducior.a 


ground-wire, 3, extends to earth E, containing 
a high resistance, R, preferably of a metal 


‘matures, breaking circuits at ¢ ¢. 


having a low fusing-point. Each conductor 3 
is closed by means of a plug, 0, and these 
plugs are inserted upon the approach of a 
thunder-storm. Each conductor 3 also in- 
cludes the coils of an clectro-magnet, B. Each 
magnet is provided with a pivoted spring-re- 
tracted armature, C, which is attracted by 
the magnet away from a contact- point, ¢. 
Each armature C forms part of the low-resist- 
ance ground-connection 4. When the cireuits 
are closed at}, the magnets B attract their ax- 
Being of 
high resistance the ground-cireuit 3 3 takes 
very little current from the system. — Such 
circuit may, however, be arranged to convey 
small quantities of lightning to the earth. If, 
however, an abnormal current due to an ex- 
cessive lightning-discharge upon either of the 
main conductors 1 2 reaches a conductor 3, 
such conductor is fused by it, the armature C 
is retracted by its spring, connection is made 
ab ¢, and the lightning passes to the earth 
through the low-resistance conductor 4. It is 
necessary, as explained in the application re- 
ferred to, to have the ground-connection from 
both main conductors, in order that whichever 
conductor may be struck the lightning may 
pass to earth without crossing through the 
lamp-cireuits or armature-cireuit. 

In Fig. 2, in addition to the main conduct- 
ors 1 and 2, the compensating-conductor 5 ex- 
tends from between the generators A A, the 
translating devices @ @ being connected be- 
tween said compensating-conductor and the 
main conductors. Each of the three metallic 
conductors 1, 2, and 5 is therefore provided 
with the ground-connections 3 4, and the ac- 
companying cireuit-controlling devices, as 
described with reference to Fig. 1. While it 
is preferred to place these devices at the cen- 
tral station or source of supply, it is evident 
that they might be arranged at any part of the 
system. 

What T claim is— 

1. The combination, with an electrical gen- 
erator and the external cireuit therefrom, of 
two conductors extending from each side of 
said circuit to the earth, and means controlled 
by the current in one of the earth - circuits 
thus formed for controlling the other earth-cir- 
cuit, substantially as set forth. 
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2. The combination, with an electrical gen- 
erator and the external circuit therefrom, of 
a high-resistance conductor and a low-resist- 
ance conductor extending from each side of 
the circuit to the earth, whereby two earth- 
circuits are formed, and means controlled by 
the current in the high-resistance earth-cireuit 
for controlling the low- resistance earth-circuit, 
substantially ¢ as set forth. 

3. The combination, with an electrical gen- 
erator and the external circuit therefrom, of 
a high-resistance and a low-resistance ground- 
connection from each side of said circuit to 
the. earth, whereby two earth - circuits are 
formed, and means actuated by an excess of 
current in the high-resistance earth-circuit for 


closing the low-resistance one, substantially as 
set for rth. 


4.. The combination, with the fusible high- . 


resistance conductor connected as described, 
of an electro-magnet therein, and: a cireuit- 
closer controlled ‘by said magnet, and acting, 
upon a cessation of current in the magnet-cir- 
cuit, to close circuit through a similarly-con- 
nected low-resistance conductor, substantially 
as set forth. 
This specification signed and witnessed this 
27th day of July, 1883. 
THOS. A. EDISON. 
Witnesses: 
H. W. SEELY, 
EDWARD H. PYarr. 
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